the Sargasso Sea, through the Gulf Stream and into the cold slope waters over the bank. The mean value of the transmission loss was 110 dB with a slope enhancement estimated to be 4 dB resulting from the combined effects of trapping in the strong shallow sound channel and reflections from the slope. Comparisons with PE calculated results were good and indicated a strong coupling to the deep ocean sound channel. The acoustic field, sampled by sixteen transverse hydrophones over six consecutive (12.5 sec, .08 Hz) samples, yielded a standard deviation of 1.7 dB (6 < s/n <^ 20 dB), consistent with theoretical expectations of a well-behaved multipath field. Coherent summation of slope-reflected and deep-refracted hydrophone signals yielded estimated mean values of the spatial coherence of 0.89 and a spatial coherence length of 460 meters, when multipath effects were not dominant; however, these estimates were found to range as low as 0.63 and 150 meters. These results will facilitate interpretation of the spatial coherence of the ship-induced "slope-enhanced" contribution to deep ocean noise. The sound transmission path during this experiment was in a complex oceanographic environment. The range dependent sound velocity structure was determined by the merging of near surface bathythermograph measurements with deep historical profiles from the NORDA Data Bank. Also shown is the measured bathymetry. The actual track was longer than shown in this viewgraph. The sound transmission from the 18 m source was from the region which was observed to have a sharp sound channel due to the cold shelf waters, through the Gulf Stream and into a region dominated by the Sargasso Sea. Transmission loss results were derived from estimates of received signal power measured with calibrated omnidirectional hydrophone groups and from the relative range between the source and receiver determined from precision satellite navigation data. Projector levels were calibrated before the exercise and were monitored during the measurements. Data from the omnidirectional hydrophone groups were processed by an inphase-quadrature and digital filter technique (Madan, 1979 IEEE) , (Rennie, 1979 IEEE) The analog to the measurement scheme used in this experiment is shown in viewgraph #6. The basic signal conditioning is simply a narrowband filter, a square law device, an integrator and post detection summation. In general for the case of a deterministic signal in a Gaussian noise background we find (Whalen) that the statistics of the output are described by a non-central X square distribution, shown at the bottom Of the viewgraph, with a non-central parameter describ-2 2 ed by the signal-to-noise ratio (A /ff ). When this ratio is large such as in this experiment we have primarily a distribution which depends on the signal properties and this expression essentially reduces to Dyer's treatment of sound propagation. As shown in (1) the signal can be represented as having random properties; A represents the amplitude of the nth path, (UT represents the travel time of the nth path, and Q represents phase randomness due to the scattering along the nth path. Dyer shows (2) that for the short time average (Tavg) where Tavg is greater than the periodicity but less than the dynamics of the medium, that the short time average represents the sum of the squares of two random variables. When the term m is random and n>3, by the central limit theorem these sums become Gaussian and the sum of the squares becomes the 2-dF 2 Chi square (X ) or exponential distribution. This is a special case of the noncentral X • A log transformation yields the log normal distribution and the 2 saturation variance of TT /6. The major point to be made is when the number of paths are >3 and the phase either due to CUT or 9 has a random component then our statistic has a standard deviation of 5.6 dB. An observed standard deviation less than 5.6 dB implies that the number of paths are small and the randomness in phase is not dominant. The envelope statistics fall under the same formulism and are discussed by Urick. 
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STANDARD DEVIATION VERSUS SIGNAL-TO-NOISE RATIO -VIEWGRAPH #8
The variance in time and space was computed for the 135 Hz signal. This variance was taken to be proportional to the sum of the squares of the differences between the mean intensity of six time samples and sixteen spatial samples, and the instantaneous intensity estimates. The value of the standard deviation was determined from the normalized square root of the variance. The results are shown in viewgraph #8 wherein the standard deviations are clustered about 1.7 dB.
In several instances the standard deviations are greater than 4 dB as suggested by Dyer but for most of the cases with signal-to-noise ratios between 6 dB and 20 dB, they are less than 2 dB. The reason for these low standard deviations is recognized that this method is basically a small angle approximation and cannot adequately handle the larger angles (12° to 30°). Furthermore, the calculations were performed with the receiver in shallow water and the source in deep water.
The calculated values of the transmission loss bracketed the data.
To obtain a qualitative interpretation, an ARAD was used to show that energy leaving the source with angles between +19 experienced one bottom bounce before becoming coupled to the deep sound channel and that energy between 19° and 24° experienced two bottom bounces. Measured bottom loss in this region was low (0.5 dB) over an angular range of 25 . The sharp, near-surface shallow channel resulted in ducted propagation and a reduction in the slope enhancement effect.
The acoustic energy directed at higher angles, due to the dipole field, resulted in an increased slope interaction and an increase in the energy coupled into the deep sound channel. The net results of these two countering effects was a median slope enhancement of 4 dB. These considerations stress the importance of high, ray-angle energy in the slope enhancement problem, and consequently the requirement for a computational technique capable of treating this conversion of high ray-angle energy into small ray-angle RR propagation. In addition, these results suggest that for water depths greater than 100 m, low bottom loss at small grazing angles, and for those cases where the number of bounces are few, the computation may be feasible. The importance of the water mass and its variability over the slope cannot be understated. In this experiment, the presence of the slope water and its production of a shallow sound channel had the effect of suppressing the slope enhancement.
Because coastal water masses vary with season of the year and prevailing wind directions, this shelf water could produce a seasonal variation in the deep basin ambient noise spectrum as a consequence of the seasonal variation in the near surface sound channel. In addition, coastal shipping will produce a depth dependent noise field related to the density of a coastal shipping, the slope of the shelf, and the properties of the slope and shelf waters.
